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@ Metitod and machine for renewing a road surface of bitumliHMJS mix, with cold application of the 
recycled covering materiaL 

@ A method for renewing a road surface t>ased on 
bituminous mix and granular mix. comprising remov- 
ing the road surface to be replaced, by scarifying; 
collecting (1) the removed material and conveying 
(2) it to devices for screening (6) and crushing (7) to 
predetermined particle size, and then to a mixer (8) 
where aqueous bitumen emulsion (14) is added* tlie 
mixture obtained being recycled directly to fonm the 
new road surface by depositing (15) and levellir^ 
(13) the mixture after spraying bitumen emulsion 
(14a. b)» and finally roiling the road surface thus 
formed. A self-propelled machirie for implementing 
said operations is also provided. 
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METHOD AND MACHINE FOR RENEWING A ROAD SURFACE OF BITUMINOtlS MD^ WITH COLD APPUCA- 

TION OF THE RECYCLED COVERING MATERIAL 



The method of the invention consists of a se- 
quence of operations for renewing the surfece layer 
of a conventional road surface, conventional in the 
sense of a layered surface of thickness varying 
between 3 cm and 8 cm, deposited either on an 
underlying support layer of thickness varying be- 
tween 15 cm and 30 cm or directly on the founda- 
tion in the form of non-bituminous mix or stabilised 
granular mix. 

The method is based on immediately and di- 
rectly recycling the material removed by scarifica- 
tion, after cold-mixing It with an aqueous bitumen 
emulsion, it thereby differing from known methods 
which require hot-mixing of the solid material with 
molten bitumen. 

The conventional methods for renewing any 
damaged road surface comprise the following oper- 
ations using the stated equipment: 

a) preparing the txtuminous mix by hot-mix*^ 
tng bitumen, sand and various inerts together in a 
suitable fixed plant and k>ading the mix into con- 
tainers suitable for transportatk)n; 

b) transfening the t)ituminous mix from the 
fixed plant of operation a) to the laying site by 
trucks; 

c> loading the material brought on site into a 
vlt)rofinishing machine whk:h applies the mix to the 
road bed after spraying it with bituminous emulsion 
to facilitate adhesion of the mix to the road bed; 

d) spreading the bituminous mix by a level- 
ling screw and then rolling it to the thickness of the 
layer to be deposited. 

In the conventional methods of the aforesaid 
type, not more than 50% of the material removed 
from the road surface can be reused. 

In a known improved method descrit)ed In Ital- 
ian patent application No. 3520 A/82 in the name of 
the inventor of the present applicant the method is 
implemented using a single self-propelled operat- 
ing unit which removes the surface layer to be 
replaced, and mixes the removed material with 
molten bitumen at a temperature of the order of 
140 C to obtain a bituminous mix which is applied 
directly for forming the new road suriace. 

This system has the great advantage of dis- 
pensing with tf>e need for transporting the scarified 
material (rubble) of the removed road surface to 
tiie fixed plant for its mixing with fresh bitumen and 
the subsequent transporting of the bituminous mix 
to the site on which it is to be used. 

The method of the present represents further 
considerable technical progress in that tiie material 
to be recycled is cold-mixed with bitumen in the 



form of an aqueous emulston. This therefore avoids 
the need to heat the mass of recycled material and 
the bitumen to high temperature (of the order of 
140*0). This thus results in a considerat>te cost 
5 reduction in terms of fuel saving and simpfified 
plant m tills respect this latter no longer com- 
prises the devices for heating the material mass 
(recycled or newly fed) and the bitumen, which 
necessarily result in a bulky plant of large overall 

10 dimensions which Is difficult to use in urf^an cen- 
tres along narrow or winding streets. Known plants 
for in-sftu hot renewal are in fact substantially de- 
signed for motorways and roads of high-density 
traffk:, le of considerable width. 

15 The method according to the present Invention 
enables the bituminous mix to be formed using all 
ttie recycled material also vvithout tiie addition of 
fresh feed material. This means that tfie new road 
surface will have the same thickness as that re- 

20 moved, so avoiding any raising of the road level. 
The raising of tiie road level whk:h Inevitabiy oc- 
curs when tfie amount of new mix applied is great- 
er than the quantity of material removed results in 
a series of drawt)acks, including: an altered lateral 

25 drain water outflow situation and altered road drain 
well levels in urban streets, an altered pavement 
height at>ove the road surface, and altered drive- 
way connections. 

The metfiod of the present Invention comprises 

30 the foltowing basic operations: 

1. removing the road surface to be replaced, 
by scarifying; 

2. transfening the removed material, of vary- 
ing particle size, and wetting it by spraying water to 

35 obtain a water content of 30-40% by weight: 

3. screening the material to separate the 
material of particle size exceeding 35 mm, wfiich is 
fed to a mill for drushing to controlled particle size; 

4. adding to the solid material dioctylph- 
40 tiialate (OOP) or another sut>stance having an 

equivalent surface-active and solubilizing. dispers- 
ing effect towards the bituminous material, in a 
quantity of up to about 1% by weight and also 
adding aqueous bitumen emulsion having a con- 

45 centration of t)etween 30% and 70% and prefer- 
ably about 60% by weight and a viscosity of be- 
tween 3 and 5 degrees Engler. the quantity of 
bituminous emulsion used varying according to the 
type of recycle material used and any addition of 

50 fresh solid material, but generally being between 
1% and 3% by weight; 

5. homogenizing the obtained mixture under 
cokJ conditions; 
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6. depositing the mixture after spraying the 
road bed with bitumen emutsion, then levelling the 
deposited material; 

7. rolling by conventional methods. 

Th road surface is removed by an indepen- 
dent self-propelled scarifying machine. Operations 
2 to 6 can be performed using a single suitably 
equipped self-propelled machine which forms one 
aspect of the present invention and is described 
hereinafter. Rolling operation 7 is performed by 
conventionai equipment 

This working system obviously results in pro- 
duction and thus advancement rates which are not 
particularly high compared with known methods 
and equipment for motorway work, but it has the 
advantage of not depending on the availability and 
productivity of upstream auxiliary services in the 
form of fixed plant 

Merits and advantages of the system according 
to the present invention are: 

- elimination of auxiliary fixed plant for supplying 
the bituminous mix; 

- elimination of the need to transport said material 
from the fixed plant to the site of appiicatk)n, this 
requiring trucks and drivers; 

- reducttori in the cost of the tntumen to be used in 
the renewal procedure by employing an aqueous 
bitumen emulsion. 

In addition the system is based on the total 
recycRr^ of \Jne removed material with only a small 
addition of bitumen, without the need to add further 
fresh feed material; consequently the thickness of 
the renewed road surface corresponds substantially 
to that of the removed surface, with the result that 
the road height and the relative positions of pave- 
ments, drain wells, water drains and the like are 
unchanged. 

in the method of the invention the material for 
forming the new road surface Is prepared as stated 
heretofore by cold-mixing the crushed removed 
material with a small quantity of aqueous bitumen 
emulsion. 

A further aspect of the present invention is a 
self-propelled machine equipped for simultaneously 
implementing the aforesaid operations 2 to 6 in a 
coordinated manner. The machine. descrik)ed 
hereinafter with reference to Rgures 1. 2 and 3 for 
more immediate understarwling. comprises the fol- 
lowing operating parts and devices: 

- a collector 1 for the scarified material of varying 
particle size: 

- an endless conveyor 2. such as a feed t>eit. which 
conveys said material to a screen 6 after the ma- 
t rial has be&n continuously and automatically 
weighed by Ih weighing d vice 3; 

- a roller crusher 7 for crushing to a controlled 
particle size that material having a particle size 



exceeding 35 mm and therefore not passing 
through the screen 6; 

- a water spraying device 20 with its water tank 4 
and moisture control probe 21 connected to a 

5 controll r 12 for example of Ramsey typ , fpr con- 
trolling the quantity of watjsr sprayed; 

- an aqueous t>rtumen emulsion sprayer 14a and a 
DOP (or equivalent liquid) sprayer 22 for the 
screened and crushed material; 

w - a tank 5 for the OOP or equivalent liquki; 

- a. bituminous emul$k>n tank 10 provkled with 
stingers 18; 

- a bituminous emulsion sprayers 14 and 14b for 
its application respectively to the central part and 

rs to the two lateral parts of the road bed; 

- an engine 11 and relative fuel tank 16 for operat- 
ing and advancing the machine, for example a 360 
HP diesel engine; 

- a cover 17 for inspecting the screen 6; 

20 - a rotary mixer 8 for homogenizing the screened 
and crushed solid material after addition of DOP 
and bitumen emulsion, and provided with a rotary 
shaft 9 comprising mixing arms, and with curved 
conveying plates 24; 

25 - a double-screw dividing feeder 15 for distributing 
the mixed material; 

- a material leveller (scraper) 13, for example of ihe 
vtt>ration-hamrTmring finishing beam type; 

- support and drive wf>eels 19; 

30 - hydraulk: pistons 23 for adjusting the position 
(height) of the mixer 8. 

The machine operation is automatic, particu- 
larly with the delivery by the water. DOP and 
bitumen emulsion sprayers being controlled by the 

35 electronic control device such as of Ramsey type, 
indicated by the reference numeral 12 in Figure 1. 

Claims 

40 

1. A method for renewing a bituminous mbc 
road surface, comprising removing the road surface 
to be replaced, by scarifying; collecting the re- 
moved material btkI conveying it to screening and 

45 crushing devices to reduce those pieces of exces- 
sive size, adding water by spraying until a material 
water content of 30%-40% by weight is obtained; 
adding to the material dkx:tytphthalate or another 
substance having an equivalent surface-active and 

50 solubilizing and dispersing effect towards the bitu- 
minous material in a quantity of up to about 1% by 
weight, and also adding aqueous bitumen emulsion 
having a concentration of between 30% and 70% 
by weight and a viscosity of t)etween 3 and 5 

55 degrees Engler in a quantity of between 1% and 
3% by weight; homogenizing the material with ad- 
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ditives by mixing und r cold conditions; depositing 
the mixture in a uniform layer on the road bed; 
levelling and finally rolling. 

2. A method as claimed in claim 1, wherein the 
aqueous bitumen emulsion contains about 60% of 5 
bitumen by weight 

3. A self-propeRed machine of self-contained 
operation for Implementing with the aid of an in- 
d pendent scarifying machine the method claimed 

in claim 1, comprising the following devices and io 
structural elements: 

- a collector 1 for the scarified material of varying 
particie size; 

- an endless conveyor 2 for conveying said ma- 
terial to a screen 6 alter the materia] has t>een is 
continuously and automaticalty weighed by tfie 
weighing device 3; 

- a roller crusher 7 for crushing to a controlled 
particle size that material having a particie size 
exceeding 35 mm and therefore not passing 20 
through the screen 6; 

" a water spraying device 20 with its water tank 4 
and moisture control probe 21 connected to the 
controller 12 for controlling the quantity of water 
sprayed; 2S 

- an aqueous bitumen emulsion sprayer 14 and a 
DOP (or equivalent liquid) sprayer 22 for the 
screened and crushed material; 

- a tank 5 for the DOP or equivalent Tiquid; 

' a bituminous emulsion tank 10 provided with 30 
stirrers 18; 

- a bituminous emulston sprayers 14a and 14b for 
its application respectively to the central part and 
to the two lateral parts of the road bed; 

- an engine 1 1 and relative fiiel tank 16 for operat- 35 
ing and advancing the machine; 

- a rotary mixer 8 for homogenizing the screened 
and crushed solid material after addition of OOP 
and bitumen emulskxi, and provided with a rotary 
shaft 9 comprising mixing arms, and with curved 40 
conveying plates 24; 

- a doubie-screw dividing feeder 15 for distributing 
the mixed material; 

- a material leveller (scraper) 13; 

- support and drive wheels 19; 45 

- hydraulic pistons 23 for adjusting the position 
(height) of the mixer 8. 
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